The standard model of the elementary particles is built on several assumptions. The Higgs is assumed to be a scalar, a boson, with the charges of a fermion (in the fundamental representations of the charge groups). No explanation is offered for the existence of families of fermions -quarks and leptons-for the charges of these family members, for the appearance of the Yukawas which take care of fermion properties. The theory explaining the origin of families predicts that several scalar fields with the boson kind of the charges (in the adjoint representations of the charge groups) manifest effectively at low energies as the Higgs and the Yukawas.
I. INTRODUCTION
When the standard model of the elementary particles and fields was proposed more than 35 years ago it offered an elegant new step in understanding the origin of fermion and boson fields and the interactions among them.
It is built on several assumptions, chosen to be in agreement with the data: i.) There exist the massless family members -coloured quarks and colourless leptons, both "left" and "right handed" (handedness concerns the properties under the Lorentz transformations), the left handed members distinguishing from the right handed ones in the weak and hyper charges. ii.) There exist the gauge fields to the observed charges of the family members.
iii.) There exists a boson, the Higgs, with a "non zero vacuum expectation value", a scalar with the charges of a fermion. Its properties are chosen to "dress" successfully the "right handed" family members with the weak and the appropriate "hyper" charge so that they While all the so far observed fermions are spinors with the charges in the fundamental representations of the charge groups [14] and all the so far observed bosons are vectors in the adjoint representations with respect to the charge groups, the Higgs fields are scalars with the charges in the fundamental representations of the charge groups. Therefore, quite a strange object, which reminds us of a supersymmetric particle [15] (but it is not because it does not fit the so called R parity requirement for a supersymmetric particle). The labels "scalar, vector, spinor (fermion)" fields express the behaviour of a field with respect to the Lorentz transformations in the space d = (1 + 3).
The standard model never has the ambition to explain its own assumptions, leaving the explanation of the open questions to the next step of the theory. Although the standard model leaves many questions unanswered, yet it is, without any doubt, a very efficient effective theory: There is so far no experiment which would help to show the next step 
) and the colourless left handed weak charged and the right handed weak chargeless leptons, if in this tiny extension of the standard model the right handed ν is added. Originally ν i R were excluded since no massless ν were observed and in the standard model assumption all the quantum numbers of ν R are zero. The reader is kindly asked to look for more details in the ref. [7, 10] and the references therein.
Let me start with the main assumption of the spin-charge-family theory.
i.) The space has more than (1 + 3) dimensions. I made a choice of d = (1 + 13) ii.) One of the two existing Clifford algebra objects, γ a , is used to describe spin in d > (1+3) of fermions, the other one, I called itγ a , to describe families. Since there exist two, only two, kinds of the Clifford algebra objects, which generate equivalent representations with respect to each other (that is independent spaces), and since there exist families of fermions, then if one of these two objects is used to describe the spin in d > (1 + 3) (which then manifest in d = (1 + 3) as the spin and all the charges of one family of fermions), the other has a great chance to properly describe families. Dirac used 80 years ago γ a 's to describe the spin of fermions enabling the success of quantum mechanics. KaluzaKlein-like theories [11] , assuming that space has more than (1 + 3) dimensions, suggest that the spin together with the angular momentum in higher dimensions manifests as charges in
(1 + 3) [16] . As shown in the refs. [5] [6] [7] the second kind of the Clifford algebra objects has a great chance to properly describe families.
The spin-charge-family theory starts in d = (1+13) with the simplest possible action [6, 7] which takes into account both kinds of the Clifford operators, γ a andγ a (this two kinds of
The first part describes the fermion degrees of freedom and is just the action for massless fermions with the two kinds of the spin and no charges interacting correspondingly with (only) the gravitation field -the vielbeins f α a and the two kinds of the spin connection fields, the gauge fields of
The Lagrange density for the gauge fields is assumed to be in the starting action linear in the curvature R = and leptons and right handed weakless (without the weak charge) quarks and leptons [7] , just as it is assumed by the standard model, except that an additional U(1) charge exists and that there are also right handed neutrinos, with the nonzero value of this additional U(1) charge and that there are four rather than three families. The superposition of the gauge fields ω abα andω abα manifest after several phase transitions and before the electroweak break as the known gauge vector fields (if α ∈ (o, 1, 2, 3) ) and the scalar gauge fields (if α ∈ (5, 6, 7, · · · ), d). 7, 8 ; the mass term [7] : It is the operator γ s which transforms all the charges of the right handed members into the charges of the left handed ones, doing the job for which the scalar Higgs with the fermionic charges was postulated. The scalar fields appearing in p 0s
Whileψ
are dynamical scalar fields, which in the electroweak phase transition gain a nonzero "vacuum expectation values" [17] and determine mass matrices of fermions. The two triplet scalar fieldsÃÃ i s are the gauge fields ofτÃ which determine the two SU(2) charges of four families, that is the family quantum numbers with the properties that each member of four families carries both quantum numbers and the massless members transform accordingly as presented in the diagram [7, 10] ab S ab ) [18] . In the electroweak break all the scalar fields gaining "nonzero expectation values" determine masses and mixing matrices of fermions.
The calculations done so far show that the operator γ s [19] and the scalar dynamical fields in p 0s (all with the charges in the adjoint representations, also with respect to the family quantum numbers) manifest [7, 10] 
III. CONCLUSIONS AND PREDICTIONS OF SPIN-CHARGE-FAMILY THE-ORY
The spin-charge-family theory predictions are so far:
• There are two groups of four families in the low energy regime. The fourth of the lowest four families waits to be measured. The fifth family of the higher group of four families is stable and it is therefore the candidate to constitute the dark matter. More about these topics can be found in the refs. [7, 9, 10 ].
• The scalar fields which are responsible for mass matrices of fermions (and correspondingly for their masses and mixing matrices) have all the charges (with the family charges included) in the adjoint representations, that is they behave like so far observed bosons with respect to the established charges and also with respect to the family charges. According to the so far made calculations [7, 10] the spin-chargefamily theory has a good chance to reproduce the experimental data. How these scalar fields can be represented effectively to manifest as the scalar Higgs field with the fermion charges and the Yukawa couplings, is explained in the ref. [7] .
• It is evident from the spin-charge-family theory that besides the known gauge fields also the scalar fields are the interaction fields. Accordingly, since they are effectively representing the Higgs and the Yukawa couplings, also the standard model Yukawas are the interacting fields.
• Searching for scalar fields will manifest that there are several dynamical scalar fields, not just one, and that each of them couples differently to different family members.
More about this topic can be read in the ref. [7] . The calculations are under consideration [10] .
• There are no supersymmetric partners of the so far observed fermion and boson fields, at least not in the low energy regime.
• The extensions of the standard model [1] [2] [3] , where also Yukawas are taken as dynamical fields with the charges in the fundamental or anti-fundamental representations of several SU(3) groups, distinguishing among the left handed quarks and leptons and among all the right handed family members (not quite because of the right handed neutrinos missing in almost all these kinds of models) can, according to the spincharge-family theory hardly be of some help in predicting future experiments. While the standard model Higgs is, together with the Yukawa couplings, a simple and so far very efficient replacement for the dynamical scalar field predicted by the spin-chargefamily theory, the extensions [1] [2] [3] start to be complicated. The experiences in the nuclear physics and solid state physics speak against such models.
There are also several other predictions, not yet enough studied to be commented here. The spin-charge-family theory offers not only the answer to the question why we have more than one family, and how many there are, it explains also the origin of the Higgs and the Yukawa couplings, of the charges and the gauge fields.
According to these predictions there is no supersymmetric particles at the low energy regime. But, without doubts, there are several additional dynamical fields -interactions.
Work is in progress and should show (the calculations done so far are promissing) that although on the tree level the mass matrices of quarks and leptons are quite far from leading to the observed properties of quarks and leptons, loop corrections change them so that the results for the lower three families agree with the experimental data.
The question is what if the spin-charge-family theory is not what the nature has chosen? Even in this case the theory is teaching us how to make the models with the scalar dynamical fields which behave as bosons and which have a chance to answer all the urgent open
